
CHAPTER VI - APPLIED TROPICAL CYCLONE RESEARCH SUMMARY

The follc%vingarticlesdelineatethe extentof
the researchprcgramat the NavalEnvironmental
PredictionResearchFacility(N7!VENVKW)RSC!HFAC)
dedicstedto supportingthe operationsat Joint
TyphocmWarningCenter (J’17?.2). Thereare threemajor
researchdepartnmts at NA~ FSCM?AC,each con-
tributingb the -all program;researchcn current
and futuretrcpicalcyclme modelsis performedin
the Nwrical McdelingDepartment,the ‘hctical
ApplicationsDeparbnentccrductsstatisticalappli-
caticmst@ies, and the SatelliteProcessingd
DisplayDepartmentdavel~ ccuputerinteractive
techniques.

TROPICALCY- AIDS (’K!AIDS)EOR SATELLITE-DA~
~SIFK AND DISPLAYSY= (sPADS)

(Tsui,T. and A. Truschke,NAVENVWUDRSCHFAC)

-oS is a system residingon SPADSccmpsad of
all existingtrcpicalcyclcneutilityroutines. Fbst

of thesercutinesuse digitalsatellitidata together
with the environmentalinfomaticm to assistfore-
castersin makinga lowcost and timely trcqical
cyclcneforecast. ‘K!AIDSincludestw trcpical
cyclonemovementaids,one intensityforecastingaid,
me satelliteimagerotationutility,ad a 16-image
Icc@g displayutility. ‘he nwvementforecaat aids
are the satelliteIR patternregressionroutine—
ADAPT forecasterand the nationalHurricaneCenter’s
ClimtXkgy-Persistence (CLIPER)routine. The
intensityforecastaid uses the trcpicalcyclom
spiralcharacteristicsto predictthe grcwthof the
storm. ~ia intensityforecastingprogramalsopro-
videsvaricuaimagedmncemnt routines.

W3RlTiPZCIFICTROPICALCYCLCNECLINA’IW4EY

(Taui,T. ard R. filler,NAVENWRE)RSCHFAC)

A tropicalcyclone climatologyfor ~ North
Pacifichas been develcped. Dab used for the
westernbasin were takenfran the JTW2 Trcpical
Cyclcsxellata13aaeand covereda pericd of 40 years,
1945-1984. Easternbasin data spannedthe 34 year
pericd 1949-1982and were cbtainedfran the
Ccxudidated World-WideTrcpicalC!yclcneData Pese,
NationalClimaticData Center,Ashville,Wrth
Caroltia. Storms for both basinswere sorted
raxordingto nuntlVdayof the year into twenty-f=
31-dayoverlappingpericda. For each pericd,four
chartsare supplied:1) actualstormpaths;2) mean
stormpaths;3) averagestormspeed;and 4) storm
~~ and frequency.

ADAPTIONOF GUM

(Taui,T. ad A. Truschke,NAVENVPREX3CHPAC)

CSUM is a statisticaltrcpicalcyclonepredict-
icm mcdeldevelcpedby 14atstmmtoand Gray (Colorado
StateUniversity), and has been in@emented into the
JIYC canbinedARQ procedure. CSUN incorporatesclim-
atology,persistence,ard the Navy OperationalGlcbal
AtnmsphericPredicticmsystem (~) 500 ti height
fieldsto forecastup to 72-hourtrcpicalcyclone
nrwement. In the cperaticm, trcpical cyclcnes are
stratified cn their pceiticn relative to the500 nb
eubtrcpicalridgeor theirmtions to betterdefine
the environnwmtalinfluencescn the cyclones. The
72-hoJrforecasttrackis segmentedinto three
24-hcurtime framesto permitthe applicationof
@ated persistenceand syncpticdata relativeto tie

new cyclone~ition. Testing of the optional

version of the mcdel is w ufierway.

ENVI~AL INFLUENCESON TROPICALCYCLGWE
INITNSIFICATION

(Merrill, R. ard W. Gray,ColoradoState
University)

Astudy examining the cbaerved~=-
trxeric environmentalflowdifferencebe-
intenaifyingand non-intensifyingstorms& been
ccmpleted. Upper-troposphericwind observationsare
-sited for 28 tropicalmimes accordingto
theirintensitytetiencies.A rotatd ccordirmti
systembasedon the outfla jet locationis used so
that the asynetricflcw structureis preserved.
Littledifferace is &served in totaloutflow~ the
synopticscale. Hmever, intensifyingstormshave a
lessconstrictedcutflw with evidenceof lateral
Cmnectl“ona with the surroundingflow.

EVALUA’MCNOF JIW OBJE?l’IVE AIDS

(Tsui, T. ad R. tiller,NAVENVP~MCHmC)

Evaluationof all JTW2 cbjective aids is mw
underway. The canplete evaluation of all aids will
incltie 1978-1984 perfonnences. Performances since
1967 will also be investigated; the study her
willbe limitedto theseaids *sting in the J’lW2
data file. The evaluaticmwill expand franthe
forecasterror (meanvectorerror)to cross-track/-
along-trackerrors,track/ape& errorsand timing
errors. In dditicm, the evaluationwill concentrab
cn the ccmbinedperformanceof the leastforecast
errordistanceand the nest consistenthealingfore-
cast. Statisticaltestscn the significanceof the
resultswill be carriedout to claxifythe meaningof
the performanceclifferemes.

NAVY TAC1’ICALAPPLICATIONSCXHDE (~AG) VOL. 6, PIW.T
I:
TROPICALWEATHERANALYSISAND FW@CAST APPLICATIONS

(Fett,R., NAVENWREDPSCHFAC)

Studieswere canpletedfor thisvolume,besed
largelyon DefenaeMeteorologicalSatelliteProgram
(EWSP)data. The volumecontainsa nuntxxof new
researchresultsincludinga methodof precisely
lccatingthe positionsat equatorialtroughsby
satellite. Studiesare presentlybeing finalizedin
preparationfor theprintingprocesswith,anticipated
distributionof Vol. 6, Part 1, in the autumn of
1986. Additicmalstudiescurrentlyunder inveatiga-
ticn in Vol. 6, Part II, relateexclusivelyto the
trcpicalcyclcneprcblemand will be publishedat a
laterdate.

‘IliEADVAtKH) T133PICALCYCUINE PSXIEL (AlU4)

(Hcdur, R., NAVENVPRIIXWXFAC)

The Advanced Trcpical Cyclone Mctlel (A’IU-1)is
being develcped using the recanmendatioms mde at the
tropical cyclcne workshop held in Monterey,
California (January, 1985). First, the Navy
Operational Regional Atmospheric Prediction System
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(KX7APS)is the frameworkfor the AlCM. second,the
A’ICMwill have a uniform resolution of 80 km or less
with at least 10 levels. Third, the dcmain of the
mcdel will cover tie entire WESTPAC area. Using this
approach, the A’ICMwill only need to be run once per
watch, since all tropical systems can be included in
the mcdel dcmain. This also allcws interactions to
CCCUK between storms during multiple storm
situations.

The current wxk cn the A’lCMis geared toward
definingthe initialConditiom of the large-scale
flew and the circulaticmof the tropicalcyclcne.
The large-scaleflW will be definedby runningthe
ATCM with an updatecyclewery wetch. This approach
has two advantages. First,all featuresforecastby
AICM are retainedfran me forecastto the next.
Second,the firstguessfieldswill be ccmsiatent
with tie AlC31mcflelequaticne. Two approachesare
being examinedfor the initialtropicalcyclone
circulation.The firstis to allow tie mcdelto
dwelcp the stormstructurein a no-flcw environment,
and then to add tiis circulationinto the I.arg&scale
flew. The secondis to let the mcdel spin-upthe
tropicalcyclcme(s) with tie large-scaleflcw using
conventionaldata. Encouragingresultswere cbtained
using the lattertechniquein tiewstern Atlantic,
in the fall of 1985.

(Eleberry,R. L., Chan,J. C.-L.,ard J. E.
Peak,NA~ )

l’heperformanceof tropicalcyclcneforecast
aids tier differentenvirormwmtalconditionsand for
varicuscyclcmecharacteristicshas been studied.
Bsaed cn a rating system for crms-track and along-
track errors, the One-way ‘rrcpical~lcne Mcdel
(CY1’CFl)and the Nested ‘rrcpicalCyclone Mcdel (NIW)
generally produce the met accurate forecastsat
72-hours. ?lqiricalOrthcgoml Furction(FJ3F)
-lFS of the wti fieldaaroundwesternNorth
Pacifictrcpicalcycloneshave been usd to derivea
statistical-synoptictrackpredictionscheme. The
72-hourerrorsare ccnpetitivewith the J’IW official
forecasts. Furtherimprwsinentis cbtainedby

stratifying the situationa accordingto past storm
mtion . A similar improvement can be cbtained if the
w’~ ~F’s are used to stratify the situation.
An cbjective technique has been tested for estimating

the warning ~iticn of the tropical cyclone fran the
fixes receiv~ during the previous 6-hours. Weight-

ing factorsfor differentobservationalplatformsand
for the tinw of the fix have been incorpora&. The
cbjectivepositionsare generallysuperiorto the
J!lW qerational positionsduring1981 and 1982 and
are nearlyas gccd aa the JIW during1983. The
causesof the an-loos trackguidancereceived
duringSuper‘ryphconAMY (1983)have also been
examined. The intensityand enormouscirculationof
thissupertyphocnare suggestedas the reasonsfor
the failureof the cbjectiveaids duringa pericd
when Abby was movingalnnstnormalto the steering
flew.

THE NAVY T%WWAY ItWERACTIVE ~ TROPICAL CYCT.CNE

~ (-)

(Fiorino,M., NA~FAC)

Anew versirn of the N1’C?lwaa tested ina
research male during the 1985 WESTPAC seascm. ‘III.&
version (wWM3. O) has three features: 1) on~ay
influence boundary conditicms p the course grid with
forcing fran the NOGAPS wid forecasts; 2) A vortex
and heating specificat.h procedure that tisures a
more realistic storm evolution; and 3) A pr-forecast
tification of the steeringflow thataccountsfor
the observe5currentmotion.

The operationalversicmof the NICM was changed
in the earlypart of the seasonbased on experience
with NK!M3.o. The new ~raticmal versicn (NR2.M2.2)
differsfran the 1984version (NlY2N2.1) in that the
bias-corr=torwas activatedand a seriousprogram
errorwas corrected,whichaffectedthe interaction
betweentie fine and coursemeshes.

Althoughthe time-deperdentboundaryversia of
NICM3.Owas shcwn to be superiorto ita channelmcdel
equivalentand to NICM2..l,the ccmparis- of NlKY12.2
and NlCt43.0revealedlittleadvantageto the mw
versim of the mcdel duringthe 1985 season.
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